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Purpose: The evolution of health care systems in response to societal and financial pressures 
has changed care delivery models, which presents new challenges for physicians. Leadership 
training is increasingly being recognized as an essential component of medical education training 
to prepare physicians to meet these needs. Unfortunately, most medical schools do not include 
leadership training. It has been suggested that a longitudinal and integrated approach to leader-
ship training should be sought. We hypothesized that integration of leadership training into our 
hybrid problem-based learning (PBL)/case-based learning (CBL) program, Patient-Centered 
Explorations in Active Reasoning, Learning and Synthesis (PEARLS), would be an effective 
way for medical students to develop leadership skills without the addition of curricular time.
Methods: We designed a unique leadership program in PEARLS in which 98 medical students 
participated during each of their six courses throughout the first 2 years of school. A program 
director and trained faculty facilitators educated students and coached them on leadership 
development throughout this time. Students were assessed by their facilitator at the end of every 
course on development of leadership skills related to teamwork, meaningful self-assessment, 
process improvement, and thinking outside the box.
Results: Students consistently improved their performance from the first to the final course in 
all four leadership parameters evaluated. The skills that demonstrated the greatest change were 
those pertaining to thinking outside the box and process improvement.
Conclusion: Incorporation of a longitudinal and integrated approach to leadership training 
into an existing PBL/CBL program is an effective way for medical students to improve their 
leadership skills without the addition of curricular time. These results offer a new, time-efficient 
option for leadership development in schools with existing PBL/CBL programs.
Keywords: student-centered, learner-centered, self-directed learning, curricular innovation, 
higher-order thinking
Introduction
The evolution of health care systems in response to financial and societal pressures 
presents new challenges for physicians, necessitating changes in training to enable 
physicians to meet these challenges. These include changes to health care financing 
with an increased number and complexity of regulations, which are driving changes in 
health care delivery models.1–3 As a result, there has been a shift in how and by whom 
care is delivered. Previously, doctors primarily functioned autonomously. However, 
the current structure of health care relies much more on collaborative care models, 
and physicians must be able to lead and work in health care teams to provide high-
quality, cost-effective patient care.3–6 Therefore, it is critical for physicians, and those 
Correspondence: Samara B Ginzburg 
Department of Science Education, Zucker 
School of Medicine at Hofstra/Northwell, 
500 Hofstra University, Hempstead, NY 
11549, USA 
Tel +1 516 463 7501 
Fax +1 516 463 5631 
Email samara.ginzburg@hofstra.edu
Journal name: Advances in Medical Education and Practice
Article Designation: ORIGINAL RESEARCH
Year: 2018
Volume: 9
Running head verso: Ginzburg et al
Running head recto: Leadership training in a problem/case-based learning program
DOI: http://dx.doi.org/10.2147/AMEP.S155731
Advances in Medical Education and Practice 2018:9submit your manuscript | www.dovepress.com
Dovepress 
Dovepress
222
Ginzburg et al
in training to become physicians, to develop and hone their 
leadership and teamwork skills.2,4–6
The increasing importance of leadership training for 
physicians has been recognized by those at the forefront of 
 medicine.3,5,7 Specifically, the need to improve such  training 
has been addressed by several of the advisory groups on 
health care and health education including the Institute 
of Medicine and the Association of American Medical 
 Colleges. These groups contend that it is necessary to 
develop  physicians as leaders who can envision the future 
of health care, have the skills needed to effectuate change, 
and can manage the teams and systems that will improve 
health care.1,6
A number of approaches are being taken to increase lead-
ership training in both graduate medical education (GME) 
and undergraduate medical education (UME). GME training 
programs include workshops and intermittent as well as lon-
gitudinal programming that incorporate leadership training.8 
However, with a larger number of patients being followed by 
resident teams and restricted duty hours, the time available to 
dedicate to developing skills beyond direct clinical care, such 
as those related to leadership, has decreased.9 Leadership 
development during UME has been introduced in various 
ways including classroom activities, simulation exercises, and 
integration into clinical experiences. These initiatives vary 
from individual experiences to longitudinal programs.3 Chal-
lenges in UME faced by those working in this area include 
finding curricular time and appropriately trained faculty. A 
recent systematic review of leadership programs in UME cur-
ricula concluded that a longitudinal and integrated approach 
to leadership training should be sought and suggested this as 
an area for future innovation and study.3
The Zucker School of Medicine at Hofstra/Northwell 
(ZSOM) was established 7 years ago. As part of our edu-
cational program from the inception, we chose to create a 
longitudinal leadership development program for first- and 
second-year medical students. We hypothesized that integra-
tion of leadership training into our hybrid problem-based 
learning (PBL)/case-based learning (CBL) program would 
be an effective methodology to develop leadership skills in 
these students, while they were contemporaneously learning 
the fundamental basic sciences via PBL/CBL. Importantly, 
this strategy did not require the addition of curricular time.
Methods
PBL/CBL pedagogy
This longitudinal study took place during the 2015–2016 
and 2016–2017 academic years and followed one cohort 
of students throughout their first and second years of medi-
cal school. During this time, students were enrolled in six 
required, integrated, sequential courses (Courses 1 through 
6). Each week, content within a course focused on a cur-
ricular theme and was anchored in our small group, PBL/
CBL program, Patient-Centered Explorations in Active Rea-
soning, Learning and Synthesis (PEARLS). PEARLS cases 
prompted students to develop biomedical, clinical, and social 
science learning objectives (LOs). Each student was assigned 
to a PEARLS group of eight or nine peers and one faculty 
facilitator for the duration of the course (11 weeks). Students 
participated in three 2-hour PEARLS sessions per week. The 
first session was dedicated to students dissecting two cases 
and developing specific biomedical science LOs; the second 
and third sessions of the week were devoted to students’ dis-
cussion and synthesis of the material. Students’ discussions 
during these second and third sessions each week primarily 
focused on the basic sciences and relating that content to 
clinical and social science topics raised in the cases. Student 
groups changed for each of the six courses. Development of 
leadership skills was integrated into the PEARLS program 
during this time via three routes: the PEARLS’ director role, 
the PEARLS’ faculty facilitator role, and the student role.
Programmatic/PEARLS’ director role
At the start of Course 1, all students received the PEARLS 
student manual created by the PEARLS’ directors. The 
manual defined student expectations for leadership skills 
relating to four areas: promoting teamwork through listening 
to and considering suggestions from teammates, developing 
skills of self-reflection by regularly performing and sharing 
thoughtful self-assessments, developing skills utilized in 
process improvement, and challenging group members to 
“think outside the box” via the development of higher order 
application questions, called triggers, that students present to 
their groups. The manual also explained that students would 
be assessed in each of these leadership skills at the end of 
each course through the Faculty Assessment of Student (FAS) 
form (Table 1), a copy of which was included in the manual. 
A total of 11 of the 22 questions on the FAS form pertained 
to leadership, and the FAS was used to assess students for 
all six courses.
Large group informational sessions led by the PEARLS’ 
directors for all students and facilitators participating in a 
course were called PEARLS Go! sessions. There were a total 
of five PEARLS Go! sessions held during the study period, 
one session in each of Courses 1, 2, 3, 4, and 5, in which lead-
ership coaching of the students by the PEARLS  Directors’ 
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took place. These sessions began with the PEARLS’ direc-
tors “going” with any questions the students had related to 
the program and then discussing and answering them. The 
PEARLS’ directors then coached the students on program-
matic expectations related to leadership that were develop-
mentally appropriate for the course in which students were 
enrolled (Table 2).
PEARLS’ faculty facilitator role
All faculty (physician and PhD educators) participated in 
faculty development prior to assuming the role of facilita-
tor. Faculty development consisted of, 1) a minimum of six 
sessions of direct observation of PEARLS sessions with 
experienced facilitators followed by multiple debriefing 
meetings; 2) reading of the PEARLS student and facilitator 
manuals; 3) reading “Problem-Based Learning: An Approach 
to Medical Education”10; and 4) participating in a 2-hour 
faculty development session dedicated to understanding the 
rationale behind the leadership expectations of students and 
how best to develop their leadership skills. Once serving as 
facilitators, all attended weekly faculty development sessions, 
led by the PEARLS’ directors, during the courses they were 
facilitating. During these sessions, the PEARLS’ directors 
discussed how best to facilitate development of leadership 
skills in students, facilitators shared specific examples from 
their groups of which methods they were trying and discussed 
what worked and what did not work, and the PEARLS’ 
directors advised them on how to address any challenges 
they encountered. In addition, each time a FAS form was to 
be distributed for completion, one session was dedicated to 
calibrating facilitator scoring.
During PEARLS sessions, facilitators cultivated the 
leadership expectations with students through “wrap-up” 
discussions, which were 25–30-minute discussions that took 
place at the conclusion of each PEARLS session. Wrap-up 
time was dedicated to self-reflection and process improve-
ment, and during this time, facilitators posed wrap-up ques-
tions to students that required them to consider different 
topics relevant to becoming physicians, including leadership, 
which the group then discussed. The FAS form was used to 
document students’ leadership skills by their facilitator twice 
during every course, once at midcourse, which was formative, 
and again at the end of course, which served as a summative 
assessment. The same questions were on the FAS form for 
both mid and end of course assessments. Facilitators met 
with each student one-on-one during the midpoint of every 
course to discuss the student’s development of leadership 
skills assessed on the FAS form.
Table 1 Faculty Assessment of Student (FAS) questions related to leadership
Teamwork
 1. Listens attentively and considers alternative explanations and suggestions provided by other teammates
 2. Every time when serving as leader, demonstrates the ability to manage the team and coordinate the activities of team members
Performing self-assessment
 3. During Monday check-in, performs self-assessment of learning from prior week
 4. During wrap-up, performs specific, constructive self-assessment
Process improvement
 5. During wrap-up provides an analysis of the group’s (system’s) processes
 6. Creates and comments upon a personal action plan from week to week
 7. Modifies behavior based upon areas identified during self-assessment, group feedback, and mid-course meeting
Thinking outside the box
 8. Successfully creates triggers for discussion by the group
 9. Presents triggers to the group
 10. Develops clearly stated question/s for the group as part of triggers
 11. Effectively facilitates discussion of triggers that lead to higher order conversations
Table 2 Content of Patient-Centered Explorations in Active Reasoning, Learning and Synthesis (PEARLS) Go! sessions related to 
leadership
Course MS1/MS2 Discussion topics
1 MS1 Defining programmatic expectations related to leadership
2 MS1 Coaching related to how to create triggers, the relationship between learning to think outside the box and 
leadership, developing and following up on action plans
3 MS1 Questions answered related to triggers and leadership
4 MS1 Questions answered related to triggers and leadership
5 MS2 Coaching related to thinking broadly and the dangers of premature closure related to leadership
Notes: MS1, first year medical student; MS2, second year medical student.
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Student role
A total of 98 students participated in this study. During the 
first meeting of all PEARLS groups prior to the start of 
Course 1, facilitators reviewed the leadership expectations 
from the student manual with the students and the group 
discussed these expectations and any questions they had. 
Each of the students had the opportunity to lead two or three 
PEARLS sessions per course on a rotating schedule (with 
the exception of the shortest course, Course 1, in which the 
majority of students were leader once). The session leader 
was responsible for setting the agenda with the group at the 
start of each session, refocusing the group if the discussion 
got off track, encouraging participation from all group mem-
bers, and periodically ensuring the group had synthesized the 
material. All students (beginning in Course 2), were respon-
sible for creating, presenting, and facilitating their triggers 
each week, even when they were not the designated leader.
At the start of the first session each week, all students 
participated in a brief self-assessment exercise in which they 
reflected upon their consolidation of the material from the 
prior week and identified any significant remaining learning 
issues. At the conclusion of each PEARLS session, at the 
end of the wrap-up discussion, all students were expected to 
perform self and group assessments, provide suggestions for 
improvement, intermittently develop and follow up on action 
plans (beginning with Course 2), and answer the wrap-up 
question posed by the facilitator.
Ethics
This study was submitted to Hofstra University’s institutional 
review board and was determined to be exempt from review. 
All data utilized for this study came from students who gave 
their written informed consent after reading and agreeing to 
the following statement, ‘I voluntarily consent to participate 
in the Research Registry and therefore give permission for the 
educational data that has been or will be collected throughout 
my undergraduate experience at Hofstra Northwell School 
of Medicine to be included in the Registry’.
Results
Longitudinal cohort analysis
We analyzed the results of students’ performance on the sum-
mative end of course FAS form for each of the six courses. 
Each question on the FAS has three to five possible anchors 
on a Likert scale with the lowest value being the most unde-
sirable and the highest value the most desirable. Figure 1 
displays the results of the average of all evaluations for each 
leadership question that were normalized by dividing by the 
number of possible responses for the specific question to 
convert all averages to a 0–1 scale for Courses 1, 2, and 6.
The skills that demonstrated the greatest change from 
Course 1 to Course 6 were those pertaining to creative thinking 
or “thinking outside the box” (FAS questions 9, 10, and 11) and 
process improvement (FAS question 6). These were skills that 
students were not expected to begin to develop until Course 2. 
Figure 1 Normalized average values for students’ scores on the Faculty Assessment of Student (FAS) form for leadership questions progressing through three courses.
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The baseline for questions on skills the students were not 
expected to begin to develop until Course 2 (FAS questions 6, 
8, 9, 10, and 11) was not 0.0 because some students already had 
and demonstrated these skills. Students consistently improved 
their performance from Course 1 to Course 6 in performing 
self-assessments (FAS questions 3 and 4), process improve-
ment (FAS questions 5, 6, and 7), and thinking outside the box 
(FAS questions 8, 9, 10, and 11).
For one of the skills related to teamwork (FAS question 1), 
student performance improved from Course 1 to Course 2 
but decreased by the end of Course 6. However, the change 
was only 0.06 on our 4-point scale (from 3.90 to 3.84), which 
was insignificant.
All students achieved the highest expectation for three 
questions that assessed skills in process improvement (FAS 
questions 6, 7, and 8) by the end of Course 6.
Discussion
A total of 70% of US medical schools use PBL at least to 
some extent during the preclerkship years.6 As time is scarce 
in medical curricula, we experimented with integrating lead-
ership training into our PBL/CBL program.
We utilized the FAS form for all six courses. This allowed 
us to track the development of specific leadership skills in 
individual students. Students in our program were able to 
develop effective leadership skills in teamwork, performing 
self-assessments, process improvement, and thinking outside 
the box during their first and second years of medical school. 
These particular leadership skills were selected for inclusion 
in our study because they have been recognized as impor-
tant for physician leaders3,6 and naturally lend themselves 
to incorporation into a PBL/CBL program. Our students’ 
development of these skills is significant because most prior 
studies of leadership training in UME have not demonstrated 
changes in students’ behaviors.3
The area in which our students achieved the highest skill 
level was process improvement. Among the leadership skills 
that they developed, this is a skill of critical importance for 
physician leaders in order to improve the delivery of high-
quality health care.11 Most importantly, integration of leader-
ship training skills into our PEARLS program was achieved 
without negatively impacting students’ learning of the funda-
mental basic sciences as assessed by the United States Medical 
Licensing Examination (USMLE) Step 1 scores; class mean 
was above the national mean for the cohort that completed 
this study, which is similar to the classes that preceded them.
Our study has several limitations. We recognize that there 
were not a standard number of leadership wrap-up questions 
and as a result, some students may have participated in more 
wrap-up discussions related to leadership than others. To 
attempt to mitigate this, students changed facilitators every 
course and were not paired with a facilitator they previously 
had. Going forward, we plan to have all facilitators pose at 
least two wrap-up questions per course dedicated to discuss-
ing leadership. Another limitation is the fact that the FAS 
form is a tool we created and has not yet been validated. 
Although our results are promising, we will next utilize 
external instruments to assess leadership traits and skills to 
better understand their development in our students while we 
work toward validation of the FAS form. In addition, we will 
explore ways of integrating leadership components of this 
program into existing educational sessions during clerkships 
for third-year students.
Conclusion
First- and second-year medical students at ZSOM were able to 
effectively improve their leadership skills through a longitu-
dinal leadership program that was integrated into a PBL/CBL 
program, which did not add extra time into the curriculum or 
adversely affect their acquisition of basic science knowledge 
as assessed by USMLE Step 1. We will continue to follow 
this cohort during their third-year clinical rotations to study 
the impact of this leadership program on their performance 
and will utilize external tools to measure leadership skills 
and traits in our new first- and second-year students as we 
seek to validate our FAS form.
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